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SYSTEM AND METHOD FOR DIMENSIONAL 
RATING USING RFID TECHNOLOGY 

FIELD OF THE INVENTION 

The present invention relates generally to the concept of 
dimensional rating to determine the charge required by a 
carrier for delivery of a parcel, and more particularly to a 
dimensional rating system that utiliZes radio frequency iden 
ti?cation (RFID) technology to determine the dimensions of 
a parcel. 

BACKGROUND OF THE INVENTION 

Various postal services and private delivery services (re 
ferred to herein collectively as “carriers”) throughout the 
World have developed rating systems Which are used to deter 
mine the fee associated With the delivery of a particular item, 
e.g., package, envelopes, or the like, hereinafter collectively 
referred to as a parcel. Generally, conventional rating systems 
utiliZe a variety of different parameters or factors Which in?u 
ence the fee structure, such as: Weight of the parcel, desired 
class of service (as examples, ?rst class or third class in the 
United States), and destination of the parcel. Some carriers 
use rating systems that also utiliZe the dimensions of a parcel, 
e.g., length, Width, and thickness (or height), in determining 
the fee for delivery of a parcel. Rating of a parcel based on the 
dimensions of the parcel is commonly referred to as dimen 
sional rating. The carriers generally communicate the rating 
systems in the form of tables or charts, Which are updated 
periodically to re?ect neW pricing or changes in the rating 
parameters. 

SUMMARY OF THE INVENTION 

The present invention provides a system and method that 
alloWs dimensional rating utiliZing RFID technology to deter 
mine the dimensions of a parcel. 

In accordance With embodiments of the present invention, 
a device is provided that has a platform and tWo adjacent 
Walls. Each of the platform and Walls are provided With a 
respective antenna for transmitting and receiving RF energy. 
The parcel to be measured is placed on the platform and 
registered against the Walls. A responding device, having 
RFID tags attached thereto, is placed on a comer of the parcel. 
Each of the antennae are energiZed, and response signals from 
the RFID tags are measured. Based on the response signals 
from the RFID tags, the dimensions of the parcel can be 
determined, and the parcel can be rated for delivery based on 
the determined dimensions. 

Therefore, it should noW be apparent that the invention 
substantially achieves all the above aspects and advantages. 
Additional aspects and advantages of the invention Will be set 
forth in the description that folloWs, and in part Will be obvi 
ous from the description, or may be learned by practice of the 
invention. Moreover, the aspects and advantages of the inven 
tion may be realiZed and obtained by means of the instrumen 
talities and combinations particularly pointed out in the 
appended claims. 

DESCRIPTION OF THE DRAWINGS 

The accompanying draWings illustrate a presently pre 
ferred embodiment of the invention, and together With the 
general description given above and the detailed description 
given beloW, serve to explain the principles of the invention. 
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2 
As shoWn throughout the draWings, like reference numerals 
designate like or corresponding parts. 

FIG. 1 illustrates in block diagram form an embodiment of 
the present invention; 

FIG. 2 illustrates a measuring device according to an 
embodiment of the present invention; 

FIG. 3 illustrates an RFID tag response device according to 
an embodiment of the present invention; 

FIG. 4 illustrates a parcel being measured according to an 
embodiment of the present invention; and 

FIG. 5 illustrates in How diagram form a process for deter 
mining the dimensions of a parcel. 

DETAILED DESCRIPTION OF THE PRESENT 
INVENTION 

In describing the present invention, reference is made to the 
draWings, Wherein there is seen in FIG. 1 in block diagram 
form a system for determining the dimensions of a parcel 
according to an embodiment of the present invention. A con 
trol unit 10 is coupled to a plurality of antennae 12, 14, 16. 
The control unit 10 includes a processing unit (not shoWn), 
such as, for example, a microprocessor, special purpose ASIC 
or the like, that, utiliZing softWare stored in a memory (not 
shoWn) controls operation of the system. The control unit 10 
also includes a transmitter/receiver device (not shoWn) that 
transmits and receives radio frequency energy using the 
antennae 12, 14, 16. An RFID tag device 18, described further 
beloW, it utiliZed to receive the RF transmissions from the 
antennae 12, 14, 18 and to provide a responsive signal to the 
antennae 12, 14, 8 as described beloW. 

FIG. 2 illustrates a positioning device 20 for measuring the 
dimensions of a parcel. Positioning device 20 includes a ?rst 
Wall 22, a second Wall 24 that abuts one side of Wall 22, and 
a platform 26 abutting both Walls 22 and 24. Platform 26 can 
optionally be the surface of a load cell for a Weighing scale 40 
capable of calculating the Weight of parcel (not shoWn in FIG. 
2) placed thereupon. The Walls 22, 24 and platform 26 are 
preferable formed of a non-conducting material, such as, for 
example, a polymeric material. Each of the Walls 22, 24 and 
the platform 26 is provided With a respective antenna 12, 14, 
16 that, as described above With respect to FIG. 1, are coupled 
to the control unit 10 and are used to transmit and receive RF 
energy. Optionally, the control unit 10 and platform 26 could 
be integrated into a single unit such that the platform 26 is on 
top of the control unit 10. 

FIG. 3 illustrates an RFID tag response device 18 accord 
ing to an embodiment of the invention. The device 18 includes 
a holder 30 that has three mounting tabs 30a, 30b and 300 that 
each preferably extend from the edge of a respective side of 
the holder 30. The holder 30 is designed such that it can be 
placed on the comer of a parcel, such that each of the tabs 30a, 
30b, 300 Will extend outWard from the parcel. Each of the 
mounting tabs 30a, 30b, and 300 is located such that When the 
holder 30 is placed on the corner of a parcel, each mounting 
tab 30a, 30b, 300 Will be parallel to one ofthe antennae 12,14, 
16 and perpendicular to the others. Each of the mounting tabs 
30a, 30b, 300 is provided With a respective RFID tag 32, 34, 
36. 

FIG. 4 illustrates a parcel 50 positioned such that the 
length, Width and height dimensions can be measured using 
the system of the present invention. Parcel 50 is placed on the 
platform 26 and against each of the Walls 22, 24 as illustrated. 
The device 18 is placed on an outermost corner of the parcel 
50, i.e., the comer of the parcel 50 that is opposite the comer 
that is common to platform 26 and Walls 22, 24. Because each 
of the mounting tabs 3 0a, 30b, 3 00 preferably extend from the 
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edges of the holder 30, the parcel 50 does not obstruct the path 
betWeen each of the RFID tags 32, 34, 36 and a respective 
antenna 12, 14, 16. In addition, each RFID tag 32, 34, 36 is 
located at substantially the same distance from one of the 
platform 26 or Walls 22, 24 as an outer edge of a respective 
dimension for the parcel 50. When the device 18 is properly 
placed on the corner of the parcel 50, each of the RFID tags 
32, 34, 36 is positioned parallel to one of the antennae 12, 14, 
16 and perpendicular to the other tWo antennae. For example, 
as illustrated in FIG. 4, RFID tag 32 is located adjacent to the 
point furthest from the Wall 22 as parcel 50 extends, is parallel 
to antenna 12, andperpendicular to antennae 14, 16. RFID tag 
34 is located adjacent to the point furthest from the Wall 24 as 
parcel 50 extends, is parallel to antenna 14, and perpendicular 
to antennae 12, 16. RFID tag 36 is located adjacent to the 
point highest from the platform 26 as parcel 50 extends, is 
parallel to antenna 16, and perpendicular to antennae 12, 14. 
Due to the nature of radio frequency energy, an RFID tag that 
is parallel to the RF ?eld propagated by an antenna Will return 
the RF energy, While an RFID tag that is perpendicular to the 
RF ?eld propagated by an antenna Will return little or no RF 
energy. As described beloW, by determining the distance 
betWeen each of the RFID tags 32, 34, 36 and its respective 
parallel antenna 12, 14, 16 When the device 18 is properly 
situated on the parcel 50 (based on the response of the RFID 
tags 32, 34, 36), the length (1), Width (W) and height (h) of the 
parcel 50 can be determined. 

FIG. 5 illustrates in How diagram form the processing 
performed to determine the dimensions of a parcel 50. In step 
100, a parcel 50 is placed on the platform 26 and registered 
against the side Walls 22, 24 as illustrated in FIG. 4. Option 
ally, if the platform 26 is part of a Weighing scale 40, the actual 
Weight of the parcel 50 can be determined by the scale 40. In 
step 102, the response device 18 is placed on the corner of the 
parcel 50 opposite the corner that is common to platform 26 
and Walls 22, 24. In step 104, the control unit 10 causes each 
antenna 12, 14, 16 to transmit a suitable RF signal by ener 
giZing each antenna, such as, for example, 4 Watts for 900 
MHZ operation. Such transmission is preferably performed 
individually in succession. Alternatively, such transmission 
could be performed simultaneously. The respective RF sig 
nals, When received by the respective RFID tags 32, 34, 36, 
Will energiZe the RFID tags 32, 34, 36 and cause them to 
provide an RF signal in response. The response RF signal 
could either be a re?ected response (in the case of passive or 
semi-active RFID tags) or a transmitted response (in the case 
of active RID tags). The energiZing in step 104 can be per 
formed With a gradual increase in poWer until a response 
signal is received. In step 106, the responses from the RFID 
tags 32, 34, 36 Will be detected by a respective antenna 12, 14, 
16. As noted above, due to the nature of radio frequency 
energy, an RFID tag that is parallel to the RF ?eld propagated 
by an antenna Will return the RF energy, While an RFID tag 
that is perpendicular to the RF ?eld propagated by an antenna 
Will return little or no RF energy. Thus, only RFID tag 32 Will 
return the RF signal from antenna 12, only RFID tag 34 Will 
return the RF signal from antenna 14, and only RFID tag 36 
Will return the RF signal from antenna 16. 

The strength of the return signal (also referred to as the 
Receive Signal Strength Indication (RSSI), measured in deci 
bels relative to one milliWatt (dBm)) from each of the RFID 
tags 32, 34, 36 is related to the distance ofthe RFID tags 32, 
34, 35 from the respective antenna 12, 14, 16. The closer the 
RFID tag is to the antenna, the stronger the signal Will be. In 
step 108, the control unit 10, using the RSSI from each of the 
RFID tags 32, 34, 36, can determine the distance that each of 
the RFID tags 32, 34, 36 is located from the respective 
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4 
antenna 12, 14, 16. This determination can be performed, for 
example, using a reference table stored in a memory of the 
control unit 10. The reference table Will map various RSSI 
values to a distance betWeen the RFID tag and antenna. The 
reference table can be previously generated utiliZing empiri 
cal methods, and Will be based on speci?cs of the RFID tags 
32, 34, 36, the antennae 12, 14, 16, and the receiver in the 
control unit 10. 

In step 110, the control unit 10 Will utiliZe the distances 
determined in step 108 to determine the dimensions of the 
parcel 50. As illustrated in FIG. 4, the distance betWeen the 
RFID tag 32 and antenna 12 corresponds to the length (l) of 
the parcel 50, the distance betWeen the RFID tag 34 and 
antenna 14 corresponds to the Width (W) of the parcel 50, and 
the distance betWeen the RFID tag 36 and antenna 16 corre 
sponds to the height (h) of the parcel 50. In step 112, control 
unit 1 0 can determine the carrier fee for shipment of the parcel 
50 based on the dimensions of the parcel 50 as determined in 
step 110 (and optionally the actual Weight of the parcel 50) 
using one or more rate tables stored Within a memory of the 
control unit 10. 

It should be noted that While the above description Was 
directed to obtaining all three dimensions (length, Width and 
height) of a parcel, the invention is not so limited and can be 
used to obtain only a single dimension. For example, the 
positioning device need only include a base and a single 
antenna. The response device need only include a single 
RFID tag Which can be placed on a parcel to obtain only a 
single dimension. The parcel can then be rotated and the 
response device repositioned to obtain a second dimension, 
and the parcel rotated again and the response device reposi 
tioned to obtain the third dimension. 

While preferred embodiments of the invention have been 
described and illustrated above, it should be understood that 
these are exemplary of the invention and are not to be con 

sidered as limiting. Additions, deletions, substitutions, and 
other modi?cations can be made Without departing from the 
spirit or scope of the present invention. Accordingly, the 
invention is not to be considered as limited by the foregoing 
description. 
What is claimed is: 
1. A system for determining dimensions of a parcel com 

prising: 
a positioning device for holding the parcel, the positioning 

device including a platform, a ?rst side Wall and a second 
side Wall adjacent the ?rst side Wall, each of the plat 
form, the ?rst side Wall and the second side Wall includ 
ing a respective antenna for transmitting and receiving 
RF signals; 

a response device adapted to be placed on the parcel, the 
response device including a plurality of mounting tabs 
that extend from the response device, a ?rst RFID tag 
being provided on a ?rst mounting tab and being located 
such that it is a similar distance from the platform as the 
parcel extends, a second RFID tag being provided on a 
second mounting tab and being located such that it is a 
similar distance from the ?rst side Wall as the parcel 
extends, and a third RFID tag being provided on a third 
mounting tab and being located such that it is a similar 
distance from the second side Wall as the parcel extends, 
Wherein When the response device is placed on the par 
cel, the parcel does not obstruct a path betWeen the ?rst 
RFID tag and the platform, the second RFID tag and the 
?rst side Wall, and the third RFID tag and the second side 
Wall; and 

a control device coupled to each antenna, the control device 
causing each of the antennas to transmit a respective RF 
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signal, the respective RF signal causing at least one of 
the RFID tags to provide a response signal, the control 
unit determining the dimensions of the parcel based on 
the response signals returned from the RFID tags. 

2. The system of claim 1, Wherein the response device is 
adapted to be placed on a comer of the parcel. 

3. The system of claim 1, Wherein the ?rst RFID tag is 
located such that it is substantially parallel to the platform, the 
second RFID tag is located such that it is parallel to the ?rst 
side Wall, and the third RFID tag is located such that it is 
parallel to the second side Wall. 

4. The system of claim 1, Wherein the control device deter 
mines the dimensions of the parcel based on strength of the 
response signals returned from the RFID tags and a reference 
table that correlates strength of signal to a distance betWeen 
an antenna and an RFID tag. 

5. The system of claim 1, Wherein the control unit causes 
each of the antennas to transmit a respective RF signal in 
succession. 

6. The system of claim 1, Wherein the control unit causes 
each of the antennas to transmit a respective RF signal simul 
taneously. 

7. The system of claim 1, Wherein the control unit causes 
each of the antennas to transmit a respective RF signal in 
increasing poWer levels until an RFID tag responds. 

8. A method for determining dimensions of a parcel com 
prising: 

placing the parcel in a positioning device having a plat 
form, a ?rst side Wall and a second side Wall adjacent the 
?rst side Wall, each of the platform, the ?rst side Wall and 
the second side Wall including a respective antenna for 
transmitting and receiving RF signals; 

placing a response device on an outermost corner of the 
parcel, the response device including a plurality of 
mounting tabs that extend from the response device, a 
?rst RFID tag being provided on a ?rst mounting tab and 
being located such that it is a similar distance from the 
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platform as the parcel extends, a second RFID tag being 
provided on a second mounting tab and being located 
such that it is a similar distance from the ?rst side Wall as 
the parcel extends, and a third RFID tag being provided 
on a third mounting tab and being located such that it is 
a similar distance from the second side Wall as the parcel 
extends, Wherein When the response device is placed on 
the parcel, the parcel does not obstruct a path betWeen 
the ?rst RFID tag and the platform, the second RFID tag 
and the ?rst side Wall, and the third RFID tag and the 
second side Wall; 

energiZing each of the respective antennas such that each 
antenna transmits a respective RF signal, each of the 
respective RF signal causing at least one of the ?rst, 
second and third RFID tags to provide a response signal; 

receiving the response signal from each of the ?rst, second 
and third RFID tags, a strength of each response signal 
being based on a distance betWeen a respective RFID tag 
and parallel antenna; and 

determining the dimensions of the parcel based on the 
strength of each of the response signals received from 
the ?rst, second and third RFID tags. 

9. The method of claim 8, Wherein energiZing each of the 
respective antennas further comprises: 

energiZing each of the respective antennas in succession. 
10. The method of claim 8, Wherein energiZing each of the 

respective antennas further comprises: 
energiZing each of the respective antennas simultaneously. 
11. The method of claim 8, Wherein energiZing each of the 

respective antennas further comprises: 
energiZing each of the respective antennas in increasing 
poWer levels until an RFID tag responds. 

12. The method of claim 8, further comprising: 
calculating a carrier fee for delivery of the parcel based at 

least in part on the dimensions of the parcel. 

* * * * * 


